Regulation of rat Sertoli cell function by FSH: possible role of phosphatidylinositol 3-kinase/protein kinase B pathway.
The FSH molecular mechanism of action is best recognized for its stimulation of the adenylyl cyclase/cAMP pathway via activation of a G protein. Recently, links between cAMP, phosphatidylinositol 3-kinase (PI3K) and protein kinase B (PKB) signaling pathways in thyroid and granulosa cells have been observed. The aim of this study was to investigate the possible role of the PI3K/PKB pathway in FSH regulation of Sertoli cell function. Twenty-day-old rat Sertoli cell cultures were used. An increase in phosphorylated PKB (P-PKB) levels in response to FSH and dibutyryl-cAMP was observed. These increments in P-PKB levels were not observed in the presence of two PI3K inhibitors, wortmannin and Ly 294002. Inhibition of protein kinase A (PKA) by H89 did not decrease FSH stimulation of P-PKB levels. Taken together, these results indicate that FSH increases P-PKB levels in a PI3K-dependent and PKA-independent manner in rat Sertoli cells. In addition, wortmannin partially inhibited the ability of FSH to stimulate two well-known parameters of Sertoli cell function - transferrin secretion and lactate production - at doses equal to or lower than 0.1 microM. Related to lactate production, a decrease in FSH stimulation of lactate dehydrogenase activity and of basal and FSH-stimulated glucose uptake was observed in the presence of wortmannin. These metabolic changes were in most cases accompanied by changes in the levels of P-PKB. Altogether, these results suggest a meaningful role of the PI3K/PKB pathway in the mechanism of action of FSH in rat Sertoli cells.